Anoxia/reoxygenation induces hydroxyl free radical formation in brain microvessels.
Isolated rat brain microvessels have been utilized to examine whether they produce hydroxyl free radicals if they are subjected to a 10- to 20-min anoxia period followed by a 40-min reoxygenation period. Hydroxyl free radical flux was assessed utilizing salicylate as a trap. The 2,3- and 2,5-dihydroxybenzoic acids (DHBA) products as well as salicylate in the microvessels were quantitated utilizing high-pressure liquid chromatography (HPLC) with electrochemical and fluorescence detection. The results show that a period of anoxia followed by reoxygenation resulted in an enhanced formation of DHBA compared to the normoxic control microvessels. Addition of superoxide dismutase (SOD) and catalase to the microvessels undergoing anoxia decreased the amount of hydroxyl free radicals trapped, suggesting that superoxide and hydrogen peroxide were produced and excreted from the endothelial cell surfaces and then unless quenched reentered the cells to form hydroxyl free radicals within. The amount of 2,5-DHBA formed closely correlated with the amount of 2,3-DHBA formed, indicating that either product can be used to assess hydroxyl free radical flux in brain microvessels.